Estrogen supplementation decreases norepinephrine-induced vasoconstriction and total body norepinephrine spillover in perimenopausal women.
Estrogens are reported to provide protection against the development of cardiovascular disease in women, but the mechanisms underlying these effects are not well defined. We hypothesized that estrogen might reduce neural cardiovascular tone. We therefore studied responses to exogenous norepinephrine and norepinephrine spillover in 12 perimenopausal women randomized to 8 weeks of estrogen supplementation (estradiol valerate, 2 mg daily, n=7) or placebo (n=5). Forearm blood flow was measured by venous occlusion plethysmography, and vasoactive agents were infused through a brachial artery cannula in doses that did not influence blood pressure or heart rate. Total body and forearm norepinephrine spillover were measured by radiotracer methodology. Forearm vasoconstrictor responses to norepinephrine (25, 50, and 100 ng/min) were attenuated after estrogen supplementation (P=.002). Vasoconstrictor responses to angiotensin II (8, 16, and 32 ng/min) were unchanged postestrogen. There was a significant reduction in total body spillover of norepinephrine after estrogen supplementation (pre-estrogen, 700+/-152; postestrogen, 439+/-150 ng/min; P<.05), but there was no change after placebo. Total body clearance and forearm spillover of norepinephrine were unchanged by either estrogen or placebo. Estrogen supplementation also significantly decreased both systolic and diastolic blood pressures. Therefore, estrogen supplementation in perimenopausal women selectively attenuates vasoconstrictor responses to norepinephrine and reduces total body norepinephrine spillover, which is an index of sympathetic neural activity.